The universal bite block is increasingly used in orotracheally intubated patients. Here, we report a case of pilot tube dysfunction caused by a malpositioned universal bite block in an orotracheally intubated patient. We summarize the key points on identifying and managing a malpositioned universal bite block from this case and literature review.
INTRODUCTION
C uffed endotracheal tubes prevent hazardous aspiration from the oropharynx and gas leak from positive pressure ventilation in mechanically ventilated patients. Regularly monitoring the cuff pressure to maintain a pressure of 20 to 30 cm H 2 O is crucial for patient care. 1 However, the pressure measured from the pilot balloon may not be equivalent to the actual cuff pressure. 2 In orotracheally intubated patients, a bite block is generally required for avoiding tube biting and for more effectively fixing the endotracheal tube. 3 Three types of bite blocks, namely the oral bite block, universal bite block, and endotracheal tube holder with an integrated bite block, are commonly used in clinical practice. The universal bite block has an advantage over the oral bite block because it exerts less pressure on the tongue, palate, and lip. 4 However, the space relationship between the universal bite block and pilot tube causes universal bite block malpositioning, resulting in pilot tube dysfunction. Here, we report a case of acute respiratory failure in which the cuff-leak test yielded a positive result during ventilator weaning. The test subsequently yielded a false-positive result because of bite block-related pilot tube obstruction. Although the universal bite block is increasingly used in clinical practice, the method for detecting and preventing its malpositioning has not been well addressed. This report summarizes the key points on the development of bite blockrelated pilot tube obstruction and discusses the prevention and early detection of this complication. Ethical approval and patient consent were not necessary for this report because this is a retrospective case report and no information or image might identify the patient.
CASE REPORT
A 74-year-old woman with a history of breast cancer surgery and valvular heart disease presented to the hospital because of poor appetite, oliguria, and generalized edema. She was intubated with a 7.0-mm, cuffed endotracheal tube (Mallinckrodt/Covidien, Nakompathom, Thailand) in the emergency department because of hyperkalemia-related cardiac arrest. Spontaneous circulation returned after 6 minutes of cardiopulmonary resuscitation. A universal bite block (Pacific Hospital Supply Co., Ltd, Taiwan) was used for fixing the endotracheal tube ( Figure 1) . The patient was then admitted to the intensive care unit (ICU) for further treatment.
After the medical condition of the patient stabilized in the ICU, ventilator weaning was initiated. On the third ventilator day, the patient passed a spontaneous breathing trial with a T-piece. A cuff-leak test was conducted on volume control ventilation before the extubation attempt. The settings of the test were as follows: tidal volume set 600 mL; post-deflation tidal volume 600 mL; air leakage 0 mL (0%); predeflation airway pressure 30 cm H 2 O; and postdeflation airway pressure, 30 cm H 2 O. The patient had no cough after cuff deflation, suggesting a positive cuff-leak test result. In our hospital, a positive cuff-leak test is defined as a leak <110 mL or <15% of tidal volume or absence of cough. 5 However, although the endotracheal tube cuff was deflated, the pilot balloon was completely deflated after 2 mL of air was removed. Although the cuff was reinflated, only 2 mL of air could be added. The pilot balloon exhibited a lack of elasticity. A detailed patient examination revealed that the endotracheal tube cuff pressure was 25 cm H 2 O, and the pilot tube was not twisted. However, the takeoff point of the pilot tube was not visible (Figure 1 ). To ensure that the bite block did not compress the pilot tube or takeoff point, it was slightly pulled out. Furthermore, 8 mL of air was aspirated from the pilot tube after adjustment of the bite block position, and the patient was successfully extubated without stridor and respiratory distress. The cuff and pilot tube were re-examined after the endotracheal tube was removed from the patient, and they showed normal functioning. Pilot tube kinking because of the compression by the endotracheal tube bite block was considered to cause the pilot tube dysfunction in this case (Figure 2 ).
DISCUSSION
This case report addressed a crucial but possibly underreported complication associated with the use of the endotracheal tube universal bite block. The universal bite block compressed the takeoff point of the pilot tube on an endotracheal tube and obstructed the tube ( Figure 2) ; this obstruction subsequently complicated deflating the cuff of the endotracheal tube and resulted in a false-positive cuff-leak test result. If pilot tube dysfunction is not detected, endotracheal tube removal might be difficult and may injure the airway during extubation. This report highlighted the importance of evaluating the position of the universal bite block, of which malpositioning is possibly a differential diagnosis for a false-positive cuff-leak test result.
An appropriately positioned universal bite block on an endotracheal tube ensures that the takeoff point of the pilot tube is within the C-notch of the bite block ( Figure 1B) . However, it is not easy to identify the relative position between the bite block and takeoff point of the pilot tube when an endotracheal tube is placed in the airway because the takeoff point of the pilot tube may be located in the dark oropharyngeal cavity. During emergent intubation, the position of the bite block is more likely to be overlooked than it is during elective intubation because of multiple tasks required in limited time. Therefore, it is likely that a universal bite block is not appropriately fixed by health care professionals unfamiliar with its use. Another approach for preventing the complications of a malpositioned bite block is the early identification of pilot tube dysfunction and assessment of the accuracy of bite block positioning during postintubation care.
A small amount of air (<2 mL) being required for deflating the pilot balloon is a crucial indicator of pilot tube obstruction. 2 The lack of elasticity of the pilot balloon can be observed simultaneously after cuff inflation. When pilot tube obstruction is suspected, the pilot tube should be inspected to ensure that it freely moves from the endotracheal tube without obstruction through the takeoff point level because the pilot tube and its wall should be smooth without kinking. Moreover, the takeoff point of the tube should be examined to ensure that it is located within the C-notch of the universal bite block. If the takeoff point is not visible, its relative position to the bite block should be further assessed. Because the takeoff point of a pilot tube on an endotracheal tube varies with the size and brand of the tube, 2 a same-sized endotracheal tube can be used for simulating the relative position between the bite block and takeoff point of the pilot tube. The range covered by a universal bite block can be estimated by summing its fixation depth ( Figure 1A , labeled d) and length ( Figure 1A, labeled f) . Furthermore, the location of the takeoff point of the pilot tube and the range covered by the bite block should be compared. If the bite block overlaps with the takeoff point of the pilot tube, the takeoff point must be visibly located within the C-notch of the bite block or the bite block should be pulled out to prevent compression of the takeoff point. Figure 3 presents an algorithm proposed for evaluating and managing pilot tube obstruction based on the present case and review of relevant literature. 2, [6] [7] [8] [9] A cuff-leak test is a common procedure used to screen the occurrence of airway obstruction before extubation. However, the specificity and sensitivity of a cuff-leak test varied largely in previous studies. 10, 11 In the case with absence of cough during a cuff-leak test, the sensitivity and specificity for postextubation stridor was 0.75 and 0.79 respectively. 12 It is worth noting that there are many confounding factors, which may influence the performance of a cuff-leak test. 10, 11 Previous data suggested that the quantitative cuff leak test was an indicator of risk for postextubation stridor, rather than an instrument to preclude the extubation attempt. 10 
CONCLUSION
The present case reveals that a malpositioned universal bite block may obstruct the pilot tube, causing unfavorable consequences. The reasons for the development of such a complication and a procedure for evaluating pilot tube obstruction are described according to the experience in this case and relevant literature review. It is crucial to ensure that the takeoff point of the pilot tube is located within the C-notch of the bite block when fixing a universal bite block on an endotracheal tube.
